3GPP TSG RAN meeting #86										RP-192589
Sitges, Spain, December 9-12, 2019
Status Report to TSG
Agenda item:			9.4.14
	WI / SI Name
	Support of NR Industrial Internet of Things (IoT)

	included in this status report
	Study Item: 
No
	[bookmark: _GoBack]Core part: 
Yes
	Performance part:
No
	Testing part:
No

	Acronym
	NR_IIOT

	Unique ID
	830080

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-192324

	Target Completion Date
(indicate if changed)
	Study Item: -
	Core part: 03/2020
	Performance part: -
	Testing part: -

	Overall Completion level
	Study Item: -
	Core part: 85%
	Performance Part: -
	Testing part: -


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN2

	Rapporteur
	Name
	Dawid KOZIOL

	
	Company
	Nokia

	
	Email
	dawid.koziol@nokia.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreements from RAN1#98bis meeting (Chongqing, China, 14 – 20 October 2019):
Intra-UE prioritization/multiplexing
	Agreements:
Confirm the following WA with update:
Original working assumption
· Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 
· FFS how the SR priority is known
Updated to:
· Support two-level SR priority (high or low) intended for two different service types known at PHY layer in R16.
· The PHY-layer SR priority is determinined by an explicit indication (as a new RRC parameter) for each SR resource configuration.

Agreements:
2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.

Agreements:
2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats

Agreements:
For handling intra-UE collision in R16, 
· P/SP-CSI on PUCCH is treated with low priority.
· The priority of a SP-CSI on PUSCH depends on the 2-level PHY priority of the PUSCH conveying the SP-CSI. 
· The priority of a A-CSI depends on the 2-level PHY priority of the PUSCH (w/ or w/o UL-SCH) conveying the A-CSI. 

Agreements:
For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.
· FFS details of processing timeline issues, e.g.
· How to handle the case where the timeline condition is not satisfied.
· Necessity of a new timeline.
	
Agreements:
· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 



SPS enhancements
	Agreements:
Confirm the following working assumption:
	Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG



Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH formats 2/3/4 are applicable in addition to PUCCH formats 0/1. 

Agreements:
For cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, the PUCCH resource to be used is determined by reusing rel-15 mechanism. 

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), RAN1 down-selects the following options:
· Option 1: Multiple PUCCH resources are configured common for all SPS configurations (similar to multi-CSI-PUCCH-ResourceList) per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· FFS: Number of maximum PUCCH resources
· FFS details (threshold for determining PUCCH resource)
· Option 2: Multiple PUCCH resource sets are configured common for all SPS configurations per HARQ-ACK codebook. The PUCCH resource set to be used is determined based on HARQ-ACK payload size. 
· FFS whether or not to configure PUCCH resource sets separately from PUCCH resource set for dynamic-scheduled PDSCH
· FFS whether to configure separate payload range
· The actual PUCCH resource to be used among PUCCH resources in the chosen PUCCH resource set is determined by reusing rel-15 HARQ-ACK PUCCH resource determination mechanism for dynamic PDSCH based on the latest activation DCI

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), 
· Multiple PUCCH resources are configured common for all SPS configurations per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· Number of PUCCH resources is up to 4
· FFS details (e.g., threshold for determining PUCCH resource)

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH resource i is selected if HARQ-ACK payload size (not including CRC) is in the range of {Ni,min, …, Ni,max} bits, where the number of PUCCH resources in the selection is from 0 up to 3. 
· N0,min=1, N0,max=2
· For i≠0
· Ni,max is configured by RRC; if not configured, Ni,max is 1706.
· Ni,min is equal to Ni-1,max+1 
Note: The above mechanism is equivalent to rel-15 procedure when a single PUCCH resource is configured per PUCCH resource set.

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), the number of PRBs for the PUCCH transmission is determined by reusing rel-15 mechanism in Subclause 9.2.3 (UE procedure for reporting HARQ-ACK) of 38.213. 
· The maximum code rate per PUCCH format is reused from the parameter associated with the identified HARQ-ACK codebook for SPS PDSCH



Agreements from RAN1#99 meeting (Reno, US, 18 – 22 November 2019):
Intra-UE prioritization/multiplexing
	Working assumption:
· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 
· Can be revisited especially if there is update from RAN2
Agreements:
No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.
· It is per UE implementation for handling the collision.
Agreements:
· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday
Agreements:
· The priority of a PUCCH-BFR resource is indicated the same way as a SR resource
Conclusion
· Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16
· Reuse R15 CG-UCI-OnPUSCH for both Type 1 and Type 2 CG PUSCH.
Agreement
To resolve collision between UL transmissions, a UE performs the following: 
· Step 1: Resolve collision between UL transmissions with same priority. 
· Step 2: Resolve collision between UL transmissions with different priorities.
Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols

Agreement
Send an LS to RAN2 with the following part removed from R1-1913565
“Based on the conclusion above, two dynamically granted PUSCH cannot overlap in the time domain on the same carrier. However,”
The LS is endorsed in R1-1913591.



SPS enhancements
	Agreements:
In Rel-16, multiple DL SPS configurations can be configured on different serving cells in a cell group.

Agreements:
Support DCI format 1-0, 1-1 and 1_2 for Rel-16 SPS activation and for Rel-16 SPS release.

Agreements:
HPN field in the applicable DL DCI formats with CRC scrambled by CS-RNTI and NDI=0 is used to indicate which SPS configuration is to be activated and which SPS configuration(s) is/are to be released
· M LSB HPN bits is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M is determined by the bit length for HPN field for each DCI format for activation and release of SPS configuration(s)

Agreements:
For both type-1 and type-2 HARQ-ACK codebook construction, one HARQ-ACK bit is generated for SPS PDSCH release with a joint release DCI

Agreements:
If the UE is configured with more than one SPS PDSCH configurations, and for type-1 HARQ-ACK codebook construction, 
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, or
· For cases where HARQ-ACK feedback for SPS PDSCH release is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, or
· For cases where only HARQ-ACK feedback for SPS PDSCH release shall be reported, 
· HARQ-ACK bit location for SPS PDSCH reception is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index and K1 indicated in the activation DCI)   
· HARQ-ACK bit location for SPS PDSCH release with a separate release DCI is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index indicated in the activation DCI and K1 indicated in the release DCI)  
· HARQ-ACK bit location for SPS PDSCH release with a joint release DCI is derived based on the TDRA table row index indicated in the activation DCI for SPS PDSCH with the lowest SPS configuration index among the jointly released configurations and K1 indicated in the release DCI
Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.

In Rel-16, when the SPS configurations are released by a joint release DCI, 
· Multiple SPS configurations to be released by the joint release DCI should have the same priority

Agreement
For a rel-16 UE provided by SPS-PUCCH-AN-List a set of PUCCH resources, in case of collision between HARQ-ACK for SPS PDSCH without a corresponding PDCCH and SR for the same priority, reuse Rel-15 rule for collision between HARQ-ACK for dynamic scheduled PDSCH and SR in order to determine the PUCCH resource 

Agreement
For a given SPS configuration activated by DCI format 1_2, the MCS table is determined by reusing Rel-15 mechanism for a SPS configuration activated by DCI format 1_1. 
· No new RRC parameter for mcs-Table is introduced for DCI format 1_2


Working assumption:
In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs

Agreement
If the UE is configured with more than one SPS PDSCH configurations, for cases where only HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH shall be reported (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release
· HARQ-ACK bit order for SPS PDSCH reception without a corresponding PDCCH is determined 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index

Agreement
If the UE is configured with more than one SPS PDSCH configurations, and for type-2 HARQ-ACK codebook construction, 
· HARQ-ACK bit order for SPS PDSCH release with a separate/joint release DCI is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the release DCI)  
· HARQ-ACK bit order for SPS PDSCH with associated PDCCH is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the activation DCI)
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, 
· HARQ-ACK for one or more SPS PDSCH receptions without a corresponding PDCCH is appended after HARQ-ACK bits for dynamic scheduled PDSCHs and/or for SPS PDSCH release 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index



2.1.2	Remaining Open issues
None
2.2	RAN2
2.2.1	Agreements
Agreements from RAN2#107bis meeting (Chongqing, China, 14 – 18 October 2019):
	Accurate reference timing
	SIB9 is used for accurate reference timing delivery by broadcast.
DLInformationTransfer message is used for serving cell’s accurate reference timing delivery by unicast.
R2 assumes there will be no particular functionality to ensure accurate timing distribution at the moment of handover in Rel-16

The uncertainty of reference time info is unspecified, if the uncertainty field is absent.
We send an LS: RAN2 asks SA2 to provide information on whether and how the need for reference time information can be determined for any given connected UE

FFS if The referenceSFN field indicates the time at the ending boundary of the SFN indicated by referenceSFN of PCell.


	Scheduling Enhancements
	Multiple SPS/CG configuration and new CG/SPS periodicities:
R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.

R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 

LCH restrictions related:
A single LCH can be map to multiple CG configurations.
Multiple LCHs can be map to a single CG configuration.
R2 think it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. R2 intends that this mechanism can be used to differentiate grants for traffic that requires high reliability.

TSCAI related:
Granularity of burst arrival time and periodicity signalled to RAN should be preferably 1 us.


	Ethernet Header Compression
	The EHC function is in PDCP
The EHC header is located after the SDAP header, and it is ciphered 
The EHC can removes the following fields: SOURCE/DESTINATION ADDRESS, TYPE, and EHC do not support multiple formats
FFS: Pad removal 
For context establishment the compressor send the full header and the context ID via PDCP data PDU
ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB.
FFS if for context establishment the explicit feedback is sent via PDCP control PDU.

Baseline feedback mechanism, enhancements not precluded: 
For context establishment the de-compressor sends an explicit feedback to the compressor after the establishment of the context, i.e. when a full header packet is received with a context id. 
For context establishment the explicit feedback includes the “Context ID”.
When the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted. 

FFS if EHC is allowed to be configured for a unidirectional link.


	Intra-UE prioritization / multiplexing
	Deprioritized MAC PDU handling:
We don’t do the solution where the UE indicate explicitly to the network that there is data for a deprioritized PDU
There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.


	PDCP duplication enhancements
	The mechanism of primary path defined for Rel-15 PDCP duplication should be retained for Rel-16 (FFS if allowed to deactivate a primary path ie to not send data PDU). 




Related to the above list, the following is highlighted due to impact to other WGs (SA2, RAN3, RAN1):
· RAN2 discussed an indication from the UE to inform gNB that the UE requires to be provided with reference time information and decided to send an LS in R2-1914213 to ask SA2 to provide information on whether and how the need for reference time information can be determined for any given connected UE in Rel-16.
· For TSCAI, it was agreed the granularity of burst arrival time and periodicity signalled to RAN should be preferably 1 us. This has been already taken into account by RAN3 in stage-3 specifications of TSCAI based on LS from RAN2 in R2-1914223.
· RAN2 agreed it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. An LS was sent to RAN1 in R2-1914214 and was already addressed by RAN1 during meeting in November.

Agreements from RAN2#108 meeting (Reno, US, 18 – 22 November 2019):
	Accurate reference timing
	Propagation delay compensation:
The following is FFS (Ericsson and LG have concerns):
R2 assume that UE may perform propagation delay compensation. 
We don’t specify how the UE perform propagation delay compensation.
For unicast and broadcast, the network can indicate to the UE to not do delay compensation. 

Stage-3 details:
The reference cell of the time at the ending boundary of the SFN indicated by referenceSFN can be PCell

Stage-3 details – uncertainty encoding:
We use linear encoding
The uncertainty value of reference time info is the uncertainty field value multiplied by 25 ns
The number of bits to encode uncertainty field is 15 and the maximum value of uncertainty field is 2^15 -1, i.e., the maximum uncertainty value of reference time info is 0.8096 millisecond
The smallest uncertainty field value is zero


	Scheduling Enhancements
	For CG/SPS periodicity determination, support the maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz.
In addition to specific CG-LCH mapping It should be possible to configure that all CGs are allowed, and none of the CGs are allowed 
Multiple CG activation/deactivation confirmation MAC CE contains only a bitmap of CG configurations using CG ID unique per MAC entity and configured by RRC in addition to CG ID introduced by RAN1.
Multiple CG activation/deactivation confirmation MAC CE uses new LCID value.
In MAC specifications, correct formulas for CG occasion determination so that they consider N sequentially, as for SPS.
HARQ process ID determination with multiple SPS configurations is based on the following formula: HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame]
In Rel-16, SPS periodicities in RRC are expressed in number of slots.

We don’t introduce additional mechanism to align CG/SPS to TSC traffic pattern period


	Ethernet Header Compression
	Padding removal:
There is support in R2 to have Ethernet Padding Removal for IIOT
The following tentative agreements are postponed, we send an LS to SA1, but we will decide next meeting regardless if get a reply in time or not.

Feedback and general operation:
RAN2 confirm the feedback mechanism already agreed in the last meeting and apply this to both AM DRB and UM DRB.
The EHC algorithm is not allowed to be configured for a uni-directional link. 
Q-TAGs can be removed in EHC, considering all sub-fields, assuming this is static (i.e. no dynamic indications in EHC)


	Intra-UE prioritization / multiplexing
	UE autonomous (re)transmission:
The TPs can work, as baseline (maybe some details to fix)
UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
The new CG uses the same HARQ process as the deprioritized CG.
The Aut (re-) transmission feature is optional
The case when the next CG resource cannot be used for a retransmission because of UE processing time limitation can occur (no consensus on whether this is a corner case or a mainstream case). Leave the timeline restriction to UE implementation (we don’t specify a new number, can specify something). 
UE shall not perform autonomous transmission of the PDU if network has scheduled a retransmission grant for the PDU. FFS whether we specify some time restriction. 

LCP restrictions enhancements:
RRC configures a LCH with one or more allowed L1-priority level values (e.g. in a allowedPriorityLevels list) in LogicalChannelConfig (as in the current LCH restrictions), applied at least for mapping to DG, FFS for CG 

Intra-UE prioritizaiton of overlapping grants:
For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability. 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.
For CG-CG conflict with equal priority, prioritization is up to UE implementation.
For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.


	PDCP duplication enhancements
	General stage-2:
Network coordination is beneficial for PDCP duplication in the uplink in NR-DC/CA architectures.

Stage-3 details (primary path, activation/deactivation):
The primary path should not be de-activated for data PDUs. 
For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16.
The initial state for each leg can be configured by RRC 
When multiple RLC entities are configured for the DRB, and PDCP duplication is deactivated (less than 2 RLC entities activated for duplication), fallback to Split bearer operation is supported in Dual Connectivity (2 RLC entities belonging to different cell groups).
For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used.
[bookmark: _Ref23769637]One PDCP entity has one primary path. 
R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS




Related to the above list, the following is highlighted due to impact to other WGs (RAN3 and SA1):
· RAN2 agreed that network coordination is beneficial for PDCP duplication in the uplink in NR-DC/CA architectures. Since specification of network coordination is in RAN3 area of expertise, an LS to RAN3 was sent in R2-1916576.
· There is support in RAN2 to have Ethernet padding removal function. However, some companies challenged the accurateness of the message sizes mentioned in the requirements in TS 22.104. RAN2 decided to send an LS to SA1 (R2-1916547) to clarify this aspect to help RAN2 make final decision on padding removal.

The stage-3 running CRs will be progressed via e-mail discussions to consider the latest agreements and identify potential additional issues which need to be resolved. Stage-3 CRs for support of Ethernet header compression in LTE PDCP will be provided by running CR rapporteurs for the RAN2#109 meeting. Additionally, e-mail discussions to progress Ethernet header compression and start discussion on UE feature list for Industrial IoT will take place. 
2.2.2	Remaining Open issues 
1. For NR PDCP duplication enhancements:
· Stage-3 details of PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA.
· Stage-3 details of mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication.

2. For NR intra-UE prioritization/multiplexing:
· Finalization of stage-3 specifications of PUSCH grant prioritization based on LCH priorities and LCP restrictions.
· Stage-3 details of a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic.

3. For NR TSC-related enhancements:
· Finalization of stage-3 specifications for accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling.
· Finalization of stage-3 specifications for support of multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE.
· Finalization of stage-3 specifications for support of shorter SPS periodicities than the existing ones.
· Finalization of stage-3 specifications for support of Ethernet header compression based on structure-aware algorithm.

2.3	RAN3
2.3.1	Agreements
Agreements from RAN3#105bis meeting (Chongqing, China, 14 – 18 October 2019):
Higher Layer Multi-Connectivity:
For Solution #4, CR for TS 38.415 was endorsed in R3-196229 capturing sequence number per QoS flow.
TPs agreed in R3-196232 (NGAP), R3-196233 (XnAP), and R3-196234 (E1AP) capturing agreements from offline, see R3-196231 for summary of offline.

Agreements from RAN2#106 meeting (Reno, US, 18 – 22 November 2019):
Enhancements for more efficient DL PDCP duplication:
CR for TS 38.425 was endorsed in R3-197759 capturing duplication enhancement #3.
Mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication:
There were two issues discussed: 
1. Data transfer mechanism for more than 2 RLCs; and
1. Coordination of the DL duplication between the MN and the SN.
The following conclusions were reached:
1) For data transfer for more than 2 RLCs: The motivation for separate tunnels in Rel-15 duplication shall be reminded before more tunnel endpoints are added.
2) For coordination of DL duplication of more than 2 RLCs: Only no coordination or partial coordination (as proposed in R3-196590) is to be considered for coordination.

Higher Layer Multi-Connectivity:
For Solution #4, TPs agreed in R3-197760 (NGAP), R3-197710 (XnAP), and R3-197761 (E1AP) capturing agreements from offline, see R3-197708 for summary of offline.
TSC-related enhancements:
TPs agreed in R3-197700 (NGAP), R3-197701 (XnAP), R3-197702 (F1AP), and R3-197703 (E1AP) capturing agreements from offline, see R3-197712 for summary of offline.
2.3.2	Remaining Open issues
1. NR PDCP duplication enhancements:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity
· Specify enhancements to address potential impacts of higher-layer multi-connectivity

2. NR TSC-related enhancements:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling
· Finalize support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL)

2.4	RAN4
2.4.1	Agreements
In, R4-1912743, RAN4 provided an LS Response on the feasibility of time synchronization accuracy requirements and related testing as a response to RAN1 LS in R1-1909906 with the following reply:
	[bookmark: _Hlk19611873]RAN4 will not define performance requirements and related testing for time synchronization accuracy over the Uu interface in Rel-16 since current RAN4 requirements in Rel-15 and Rel-16 only cover the synchronization accuracy error factors in the air interface.
Since the synchronization requirements are E2E and independent of the RAT, testing should rely on E2E test cases specified outside of 3GPP. 


2.4.2	Remaining Open issues
None.
2.5	RAN5
2.5.1	Agreements
RAN5 discussed the LS from RAN1 in R1-1909906 and concurred with RAN4 conclusion not to define synchronization accuracy testing in Rel-16. No reply LS will be provided.
2.5.2	Remaining Open issues
None.
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA2
3.1.1	Agreements with cross-TSG impacts
Agreements from 5G_URLLC WI:
· SA2 Discussed LS from RAN3 on Redundant user plane based on DC, and concluded that for Rel-16 SA2 will not provide any solution to gain more flexibility and rely upon RSN as currently specified.
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 

No remaining issues with cross-TSG impact were identified.
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

Latest stage-2 and stage-3 running CRs (do not yet consider outcome of RAN2#108 and RAN3#106):
R2-1914762		RRC running CR for NR IIoT
R2-1914897		PDCP Running CR for NR IIOT
R2-1915338		MAC Running CR for NR IIOT
R2-1914009		Stage-2 running CR for support of NR Industrial IoT WI
R3-196479		Introduction of NR_IIOT support to TS 38.300
R3-196515		Introduction of NR_IIOT support to TS 38.413
R3-196495		Introduction of NR_IIOT support to TS 38.415
R3-196516		Introduction of NR_IIOT support to TS 38.423
R3-197759		Introduction of NR_IIOT support to TS 38.425
R3-196517		Introduction of NR_IIOT support to TS 38.463
R3-196490		Introduction of NR_IIOT support to TS 38.473
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